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Foreword 
This timely reprinting of Donna Haraway's Crystals, Fabrics, and Fields 
gives cause for two audiences to rejoice. The first audience includes 
philosophers, cultural historians, semioticians, sociologists, and 
anthropologists. This group has been variously enlightened, enter-
tained, and enlivened by Donna's analyses of our culture and her 
suggestions for alternative futures. Since Donna has been adamant 
that understanding the contextual nexus of origins is critical for 
understanding history and its outcomes, Crystals, Fabrics, and Fields 
should provide this group with insights into how Donna came to her 
present views. Indeed, I would contend that one of the most impor-
tant precepts in her most recent pamphlet-namely that '"the rela-
tion' is the smallest possible unit of analysis"-can be traced directly 
to the embryological science analyzed in this 1976 volume. No mat-
ter what else Donna's philosophy might be-Marxist, feminist, affec-
tionate, ironic, cyborgian, anthropocanine-it is thoroughly and 
uncompromisingly epigenetic. 
What does that mean? Epigenesis is an embryological concept 
that celebrates interaction, change, emergence, and the reciprocal 
relationship between the whole and its component parts. Epigenesis 
states that the identity of any particular cell is not preordained, but 
that this particular fate arises through the interactions between the 
cell and its neighbors. As Hans Spemann noted, "we walk on cells 
that could have been used for thinking had they been in a different 
part of the embryo." The whole is determined by its parts, to be sure; 
but the parts are reciprocally determined by their relationships within 
and with the whole. Epigenesis tells us that "being" never is anything 
except the processes of "becoming." Thus, it is not surprising that 
many embryologists were attracted to the philosophy of Whitehead 
or that Donna would also look to process philosophy as a context for 
her work. 
The scientists whose work is discussed in Crystals, Fabrics, and Fields 
were attempting to create an embryological science based on epi-
genesis. Their experiments had told them incredible things-that 
the mechanical metaphor of machines and wiring was inadequate 
to explain embryonic development, and that there were materialist 
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rules that the embryo obeyed. The result of this epigenetic, non-
reductionist materialism was organicism, a materialistic (i.e., non-
vitalistic) way of explaining development that remained consistent 
with their data. Organicism provided a third way between the exper-
imentally invalid reductionism of form to gene and the unscientific 
vitalism that gave consciousness to inorganic matter. It provided a 
scientific way of describing those processes whereby directionality 
could be demonstrated. Thus, the embryologist A. M. Dalq ( 1951) 
concluded one of his essays by asserting his "scientific faith in Organi-
cism, which reconciles the struggle for objectivity with a full respect 
for life." 
Organicism was an international effort, and Haraway focuses on 
three figures who typified the embryology of the interwar period-
the American Ross G. Harrison, the Englishman Joseph Needham, 
and the Austrian (who later led American embryology) Paul Weiss. 
They had different backgrounds and agendas, but each wished to 
uncover the Gestaltungsgesetze-the laws of organic growth-by 
which the parts and whole interacted to coordinate the development 
of the embryo. Donna is also keenly aware of the aesthetic component 
of this approach. These three individuals each saw the relationship 
of form to art, and Donna notes (p. 44) that the mystery of the beauty 
of organic form-its symmetries, its patterning, its spatial relation-
ships-set some of the major problems to be solved. Experimental 
embryology was a science that had important social dimensions, for 
its organicism was both a scientific conclusion and a way of appre-
hending the world. Donna is at home discussing the details of their 
experiments as well as discussing what the experiments and their 
conclusions mean. Trained as a developmental biologist in Philip 
Trinkaus' laboratory and mentored by ecologist G. Evelyn Hutchin-
son (to whom the book is dedicated), she likes and respects scien-
tific data. 
This epigenetic interactionism, the consciousness of the aesthetic 
and political dimensions of science, the awareness of level-specific 
categories, and the celebration of change also constitute some of the 
principal characteristics of Donna Haraway's approach to society. 
While there are numerous other strands to Donna's methodologies, 
epistemologies, and ontologies, these above-mentioned attributes 
can be derived from the organicism of these mid-twentieth century 
embryologists. And woe to those who think that the contributions of 
these separate strands to Donna's philosophy are merely additive. 
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Truly epigenetic, the Marxism, feminism, organicism, Catholicism, 
and other lineages each interact with one another along the tem-
poral and spatial coordinates of Donna's life. And as Donna enjoys 
pointing out, epigenetic interactions engender strange progeny. Just 
as the meeting of brain and head ectoderm generates the retina and 
lens, so we are blessed with the emergent progeny of those interac-
tions between (among others) a feminist suspicion of universals, an 
embryological appreciation for the linkage of form and process, a 
Catholic respect for symbolism, and a Marxist appreciation of the 
politics of language. 
One might complain that I thereby privileged this epigenetic 
strand over the others, making it the unifying framework of Donna's 
philosophy. I think that at different times, different strands of Donna's 
thought constitute the framework, while the others form parts, and 
that each strand can be both part and whole. But, yes, I do think that 
the epigenetic stance is the one most often privileged in Donna's 
epistemology and ontology. Epigenesis is both a strand of her work 
and often the framework connecting the strands. Moreover, inter-
actions often alter both partners, and Donna's epigenesis has changed 
due to its interacting with these other strands since this book was 
written. One cannot reduce Donna's philosophy to epigenesis; but nei-
ther can we understand her philosophy without it. 
The second audience to enjoy and benefit from the reprinting of 
Crystals, Fabrics, and Fields is the new generation of developmental 
biologists. Developmental biology has experienced a major revolu-
tion since the three embryologists discussed here did their work. 
Embryology became developmental biology. Its epigenetic frame-
work receded to the background, as the genetic control of develop-
ment became the predominant way to study animal development. 
The question of form likewise receded, as the major question for 
developmental biologists became cell differentiation. This revolu-
tion began in the 1960s and has continued to the present day. 
However, in the late twentieth century, a second revolution began. 
Based on the remarkable successes of the first revolution-the dis-
covery of transcription factors, paracrine factors, and signal trans-
duction pathways, and the technologies of polymerase chain reactions, 
in situ hybridization, genomics, and microarray analysis-a second rev-
olution is presently occurring. It is a revolution that reunites devel-
opmental biology with three disciplines that it abandoned in its 
metamorphosis from embryology. Evolutionary developmental biol-
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ogy sees changes in development as essential for evolutionary change. 
Only by changing developmental patterns can novel structures 
emerge, and the relationship between the parts of the developing 
organism can constrain what possible evolutionary changes can take 
place. Ecological developmental biology brings the concept of epige-
nesis beyond the borders of the embryo. Factors in the environment 
can also control the form of the individual. Species have evolved to 
respond to certain environmental factors, and one genotype can pro-
duce different phenotypes in different environmental circumstances. 
(Donna had already been aware of earlier studies in this field and 
had remarked, "Why should our bodies end at our skin ... ?") Last, 
medical developmental biology is looking at the ways in which genes 
and environment can interact in the production (and disruption) 
of embryonic form. These three new areas of developmental biology 
are interacting with each other to generate a new revolution whose 
focus is once again on the genesis of form. 
Crystals, Fabrics, and Fields should help those newly minted devel-
opmental biologists understand the morphogenesis of their disci-
pline. It should reconnect the new developmental biology with the 
older embryology. The morphogenetic fields that were so important 
for Harrison, Needham, and Weiss have reemerged as important 
modules that mediate the production of phenotype from genotype. 
The specificity and polarity of vertebrate axes have also become major 
research programs after a long time residing on the periphery of 
developmental biology. Moreover, the ideas of context dependency 
and complexity are becoming important concepts and frameworks 
for the new developmental biology. These ideas constitute impor-
tant connections between the experimental embryology of the mid-
twentieth century and the present day. Developmental biologists are 
usually very much interested in their own history, and Crystals, Fab-
rics, and Fields provides a wonderful way for these biologists to recon-
nect with a fascinating and robust intellectual world. Moreover, Donna 
has argued that the stories biologists tell are civics lessons. It is impor-
tant to get the stories "right." In Crystals, Fabrics, and Fields, biologists 
can access a set of robust biological narratives that subsume and 
enrich the one-dimensional genocentric story that has dominated 
biological discourse for the past quarter-century. 
Crystals, Fabrics, and Fields represents Donna's doctoral thesis-a 
publication birthed in frustration, joy, and hope. That this book 
might now be read by a new generation of developmental biologists 
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who seek to reclaim their inheritance of ideas and concepts certainly 
justifies its republication. Gaudiamus igi,tur! 
-Scott F. Gilbert ( 2 003), Howard A. Schneiderman 
Professor of Biology, Swarthmore College 
